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1
ELECTRONIC EQUIPMENT

BACKGROUND OF THE INVENTION

The present invention relates to electronic equipment
which has a display section with a dot matrix display
and, more particularly, to electronic equipment which
selects the number of characters within the maximum
number of characters to be displayed at the display
section in accordance with the display data, and which
displays the number of selected characters.

In electronic-equipment such as an electronic porta-
ble calculator, data which is entered at a key input

-section and calculated within a CPU, comprising the

number of characters to be displayed at the display
section, has conventionally been limited to data com-
pristng 8, 10 or 12 characters. Therefore, when data
such as a first operand and a second operand comprising
9 or more characters is input to an electronic portable
calculator which displays 8 characters -at maximum,
input data 1s regarded as an error, disabling the opera-
tion. Further, when an operand result exceeds 8 charac-
ters, the operation is regarded as an error. Therefore,
proper display cannot be accomplished. In this case,
when an operation involving 10 or 12 characters 1s to be
performed, another electronic portable calculator
which is capable of displaying 10 or 12 characters must

be purchased.
In exponential display, for exampie, data which ex-

ceeds the capacity of the number of characters to be
displayed is entered at the key input section. When data
comprising 8 characters such as *12345678” is input,
- this data 1s displayed 1n the manner as shown in FIG.
1A. However, when the exponential display 1s to be
performed, a significant figure part, a blank part and an
exponent part are simultaneously displayed within the
range of 8 characters. As shown in FIG. 1B, the signifi-
cant figure part comprises 5 characters ‘such as
“1.2345”, the blank part comprises ane character space,
and the exponent part comprises 2 characters such as
“10”, Therefore, when the sigmificant figure part com-
prises 6 characters or more, characters in excess of 5
characters are not displayed. For this reason, the num-
ber of chareeters at the display”section must be in-
creased. -~

However, when the number of characters to be dis-
played increases, including the case as described above,
the display section must accordingly increase, resulting
in an increase in manufacturing cost of the electronic
equipment. Further, operations involving 9 characters
or more are infrequently performed, so that an elec-
tronic portable calculator which displays 9 characters
or more 1s rarely used to full display capacity, resulting
in uneconomical operation.

SUMMARY OF THE INVENTION

It is an object of the present invention to eliminate the

drawbacks as described above and to provide electronic
equipment which selects the number of characters to be
displayed as needed in accordance with the display
data, and which displays the selected number of charac-
ters.

In order to achieve the above and other objects of the
present invention, there is provided electronic equip-
ment comprising memory means for storing input data
to be displayed; character pattern signal generating
means, connected to said memory means, for generating
a character pattern signal corresponding to the input
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2

data to be displayed; display means, which has a display
section in which a plurality of dot display elements are
aligned in a matrix form, for displaying the data which
I1s stored in said memory means in response to the char-
acter pattern signal from said character pattern signal
generating means; mode signal generating means for
generating different first and second mode signals in
response to a display mode of the data to be displayed
by said display means; and display control means for
displaying the data which is stored in said memory
means in n characters in response to the first mode
signal which is generated by said mode signal generat-
Ing means, and for displaying the data which is stored in
said memory means in m characters (n<m) in response
to the second mode signal.

According to the electronic equipment with the
above arrangement of the present invention, a display
mode 1s selected in accordance with the number of
characters of the data to be displayed at the display
section, and the number of characters to be displayed at
the display section may increase or decrease, so that the
data which is entered at the key input section, such as
the first operand or the second operand, and data which
is calculated within the CPU, may effectively be dis-
played, especially in an operation which involves scien-
tific notation.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1A 1s a view for explaining the display condi-
tion of 8 characters at a display section of conventional
electronic equipment;

FIG. 1B is a view for explaining the display condition
In which exponential display within 8 characters of
FIG. 1is performed

FIG. 2 1s a block circuit diagram illustrating the sche-
matic arrangement of an electronic portable calculator
according to one embodiment of the present invention;

FIG. 3 1s a block circuit diagram illustrating the de-
tailed arrangement of the circuit of FIG. 2; |

FIGS. 4A and 4B are views for explaining modes of
operation in different display modes, respectively;

FIG. 5 shows timing charts of respective signals for
explaining the modes of operation of the circuit of FIG.
3; .
FIGS. 6 and 7 are views illustrating part of the stor-
age condition of a ROM which constitutes a character
pattern generator in the different display modes, respec-
tively; |

FIG. 8 1s a block circuit diagram 1llustrating the de-
tailed arrangement of an electronic portable calculator
according to another embodiment of the present inven-
tion;

FIGS. 9A and 9B are views for exPlammg the display
conditions in the different display modes, respectively; |

FI1G. 10 shows timing charts for explaining the mode
of operation of the circuit of FIG. 8;

FIGS. 11 and 12 are views for explaining the part of
the storage condition of a ROM which constitutes the
character pattern generator in the different modes, re-
spectively; |

FI1G. 13 1s a block circuit diagram illustrating the
detailed arrangement of an electronic portable calcula-
tor according to still another embodiment of the present
invention;

FIGS. 14A and 14B are views for explaining the

display conditions 1n the different display modes, re-

spectively;



3
FIGS. 15A and 15B are views for explaining the
‘storage condition when exponent data is stored in a
display register of FIG. 13; | -

FIG. 16 shows timing charts of the respective signals
- for explaining the mode of operation of the circuit of
FIG. 13; and

FIGS. 17 and 18 are views for explaining the storage

condition of a ROM which constitutes the character

pattern generator in the different display modes, respec-
tively.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

One embodiment of the present invention will be
described with reference to the accompanying draw-
ings. FIG. 2 shows a schematic block circuit diagram of
an electronic portable calculator to be described in
detail later with reference to FIG. 3. A changeover
switch 11 comprises, for example, a slide switch, as
shown 1n the figure. An operation signal from the
changeover switch 11 is transmitted to an L.SI (Large
Scale Integrated Circuit) 12. The LSI 12, which com-
prises an operation circuit, a display control circuit and
so on, performs a predetermined operation based on
predetermined input data such as a first operand and a
second operand. Data which is entered at a key input
section 13 or data which is calculated in the LSI 12 is
supphed to a display section 14 and is displayed at the
display section 14. A changeover pattern which is dis-
played at the display section 14 is selected by the
changeover switch 11. |

F1G. 3 shows the overall arrangement of the elec-
tronic portable calculator as described above. In the
figure, the changeover switch 11 transmits the opera-
tion signal to a mode switching section 21. When the
changeover switch 11 is set at a constant a, the mode
switching section 21 supplies a binary coded signal “0”
as a mode signal S to each control section. On the other
hand, when the changeover switch 11 is set at a contact
b, the mode switching section 21 supplies a binary
coded signal *1” as the mode signal S to each control
section. Furthermore, immediately after the change-
over switch 11 is set to the contact a from the contact b
or to the contact b from the contact a, the mode switch-
ing section 21 supplies a reset signal R to each control
section. The data which is entered at the key input
section 13 is transmitted to a CPU (Central Processing
Unit) 22. The mode signal S as described above is also
mnput to the CPU 22. The CPU 22 supplies the data
which is entered at the key input section 13, or an oper-
ated result within the CPU 22 based on the above data,
to display register 231 or 12 character positions within
a display memory 23 through four signal lines. Further,
the CPU 22 transmits a read/write signal and a charac-
ter address designation signal to the display register 231.
~ Data of 4 bits which is stored in a position of the display
register 231 whose address is selected by the character
address designation signal, is input to input terminals A1
to A4 of a character pattern generator 24. The charac-
ter pattern generator 24 comprises, for example, a ROM
(read-only memory) in which a 5X 7 dot matrix pattern
and a 3X5 dot matrix pattern are stored. Part of its
configuration 1s described with reference to FIGS. 5
and 6 later on. An address signal which is input through
input terminals A1 to A8 of the character pattern gener-
ator 24 specifies the character address so that the mode
signal S which is supplied from the mode switching
section 21 is input to the input terminal A5. When the

4,504,829
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signal “0” as the mode signal S is input, the address at

- which data of the 5X7 dot matrix pattern is stored is
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specified, and when the signal “1” is input as the mode
signal S, the address at which data of the 3 X5 dot ma-
trix pattern is stored is specified. Data corresponding to
one row of the dot pattern which is stored in the charac-
ter pattern generator 24 is supplied through output

terminals O1 to O6 to a latch circuit 25 which comprises
6 bits. Signal lines carrying signals output from each bit
of the latch circuit 25 are connected to a shift register 27

through transfer gates 261 to 266. The shift register 27
1s constituted by 48 bits. Signal lines for each bit are
connected to a display buffer register 28. Data which is
retained in the display buffer register 28 is supplied to a
first electrode driving circuit 29. Further, based on the
data which 1s retained in the display buffer register 28,
the first electrode driving circuit 29 supplies a first elec-
trode driving signal to a liquid crystal display section
30. Signals from lines “J1” to “J6” of a first counter 31
are supplied as gate control signals to the gates of the
transfer gates 261 to 266. The mode signal S and the
reset signal R are input from the mode switching section
21 to the first counter 31. When the first counter 31
receives the signal “0” as the mode signal S, the first
counter 31 operates as a 6-scale counter. On the other
hand, when the first counter 31 receives the signal “1”
as the mode signal S, the first counter 31 operates as a
4-scale counter. Signals from the lines “J1” and “J2” of
the first counter are input to a timing signal generator
32. A carry signal from the first counter 31 is supplied to
a second counter 33. The second counter 33 receives
the mode signal S and the reset signal R from the mode
switching section 21. When the second counter 33 re-
cetves the signal “0” as the mode signal S, the second
counter 33 operates as an 8-scale counter. On the other
hand, when the second counter 33 receives the signal
“1”, the second counter 33 operates as a 12-scale
counter. Further, the carry signal from the second
counter 33 1s output to a 7-scale counter 34 and an AND
circuit 35. The AND circuit 35 receives a logical prod-
uct, that 1s, a timing signal J1d1. A timing signal ¢A
which 1s output from the AND circuit 35 is supplied as
a read-in timing signal to the display buffer register 28
and the CPU 22. The reset signal R from the mode
switching section 21 is input to the 7-scale counter 34. A
counter value of the 7-scale counter 34 is supplied to the
input terminals A6 to A8 of the character pattern gener-
ator 24 and to a common signal generator 37 through
three signal lines. Common signals A to G which are
generated from the common signal generator 37 are
supplied to a second electrode driving circuit 36 and are
sequentially supplied to rows “A” to “G” of the liquid
crystal display section 30. The timing signal generator
32 supplies clock signals ¢1 and ¢2 to the shift register
27 and the first counter 31, and the timing signal J1¢1 to
the CPU 22, respectively.

The storage conditions of a ROM which constitutes
the character pattern generator 24 are respectively
shown in FIGS. 6 and 7. FIG. 6 shows the storage
condition in which the 5 X7 dot matrix pattern is stored.
When the signal “0” as the mode signal S is input to the
input terminal A5, data corresponding to one row of the
character pattern which is stored in the area whose
address 1s specified by signals which are input through
input terminals A1l to A4 and A6 to A8, is output from
the output terminals O1 to O6. Referring to FIG. 6,
when binary coded data “0001”" to “0100” are input
from the input terminals A1 to A4, start addresses of the
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register in which character patterns of “1” to “4” are
stored are selected. When data “000” to *“110” are input
from the input terminals A6 to A8, data corresponding
to each row of the character patterns of “1” to “4” 1s
output.

FIG. 7 shows the storage condition of the ROM 1n
which the 3X5 dot matrix 1s stored. When the signal

“1” as the mode signal S 1s input, data corresponding to
one row of the character pattern which is stored in the
area of the register whose address 1s specified by signals
which are input from the input terminals Al to A4 and
A6 to AS, is supplied from the output terminals O1 to
06. Referring to FIG. 7, when binary coded data
“0001” to “0100” are input from the input terminals Al
to A4, start addresses of the register in which character
~ patterns of “1” to *“4” are stored are specified. When
data “000 to *“110” are input from the input terminals
A6 to A8, data corresponding to each row of the char-
acter patterns of *“1” to “4” 1s output.

- The mode of operation of the electronic portable
calculator with the above arrangement will be de-
scribed. An operation within 8 characters is first de-
scribed. In this case, the changeover switch 11 is set at
the contact a. The reset signal R 1s output from the
mode switching section 21 to the first and second count-
ers 31 and 33 and the 7-scale counter 34, so that the
respective counters are reset. The signal “0” as the
mode signal § 1s output from the mode switching sec-
tion 21 to the CPU 22, the character pattern generator
- 24, and the first and second counters 31 and 33. There-
fore, the CPU 22 1s set in the condition 1n which the
operation of up to 8 characters 1s ready to be performed.
Signals are input to the input terminals AI to A8 of the
character pattern generator 24 so that data correspond-
ing to one row of the 5X7 dot matrix pattern is speci-
fied. The first counter 31 operates as a 6-scale counter
and the signal “1” 1s sequentially output from the lines
“J1” to “J6”, as shown in FIGS. 5C to 5H. Data com-
prising & charactes such as “12345789” is input to the
display register 231 as data which is entered at the key
input section 13 or data which 1s operated within the
CPU 22. This data 1s then displayed at the liquid crystal
display section 30. The mode of operation described
above will be described in detail below. At a timing of
a common signal A’ of FIG. 5Q immediately.after the
common signal A 1s generated, the address of a first
position of the display register 231 is specified in re-
sponse to the timing signal J1¢1, and data “9” (“1001"")
which 1s stored in the address of the display register 231
is supplied to the input terminals A1 to A4 of the char-
acter pattern generator 24. As a result, data “011100” of
a first row, which is a dot signal to indicate the presence
or absence of dots by the binary code “1” or “0”, is
latched in the latch circuit 25. Sequentially, addresses of
the second to eighth positions of the display register 231
are selected, so that data “8” to ““1” which are stored in
the second to eighth positions of the display register 231
~are sequentially supplied to the input terminals Al to
A4 of the character pattern generator 24. Data corre-
sponding to the first row of the character pattern of the
data “9” to “1” are supplied to the latch circuit 25. The
data corresponding to the first row which is stored in
the latch circuit 25 1s sequentially converted to serial
data and supplied to the shift register 27 through the
transfer gates 261 to 266 which are sequentially ren-
dered conductive. Data corresponding to first rows of
. the character patterns of data “9” to “1” which are
stored in the latch circuit 28 are sequentially converted
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to serial data and are supplied to the shift register 27.
When the data for each first row of each character
pattern of the display data of 8 characters which are
stored in the display register 231 is stored in the shift
register 27, a carry signal from the second counter 33 is
supplied to the 7-scale counter 34 and the AND circuit
35. The timing signal ¢A is supplied from the AND
circuit 35 to the display buffer register 28. The data
which is stored in the shift register 27 is retained in the
display buffer register 28. The data which is retained in
the display buffer register 28 is supplied to the first
electrode driving circuit 29. Further, the first electrode
driving circuit 29 supplies the first electrode driving
signal to the liquid crystal display section 30, based on
the data which 1s retained in the display buffer register
28. Therefore, the data is displayed at the liquid crystal
display section 30. As a result, dots in the row A are
displayed as shown in FIG. 4A.. Subsequently, when the
timing signal ¢A is supplied to the CPU 22, signals
which select addresses of first to eighth positions of the
display register 231 are output. In the same manner, at
the timing of a common signal B’ of FIG. 5R, data
corresponding to a second row of each character pat-
tern which 1s stored 1n the display register 231 is stored

in the shift register 27, so that dots in the row B are
displayed as shown in FIG. 4A. At timings of common
signals C’ to G’, every time the signal ¢ A is sequentially
supplied, data corresponding to the third to seventh
rows of each character pattern of the display data
which 1s stored in the display register 231, is stored in
the shift register 27. Therefore, the display data
“12345789” comprising 8 characters is displayed at the
hquid crystal display section 30.

The operation for 12 characters will now be de-
scribed. In this case, the changeover switch 11 1s set at

- the contact b. The reset signal R is supplied from the
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mode switching section 21 to the first and second count-
ers 31 and 33 and the 7-scale counter 34, so that the
respective counters are reset. The signal “1” as the
mode signal S is supphed from the mode switching
section 21 to the CPU 22, the character pattern genera-
tor 24, and the first and second counters 31 and 33.
Therefore, the electronic portable calculator is ready
for the operation of 12 characters. Signals are supplied
to the mput terminals A1 to A4 and A6 to A8 of the
character pattern generator 24, and data which corre-
sponds to one row of the 3X35 dot matrix pattern is
specified by the input signals. The first counter 31 oper-
ates as a 4-scale counter and sequentially supplies the
signal “1” from the line “J1” to “J4”, as shown in FIGS.
51 to SL.. The signal “0” 1s supplied from the lines “J5”
and “J6” of the first counter 31. The operation is de-
scribed 1n which display data of 12 characters, that is,
data “1234567890.1”, is supplied to the display register
231 as the data which is entered at the key input section
13 or the data which 1s operated within the CPU 22, and
1s displayed at the liquid crystal display section 30. At
the timing of the common signal A’ of FIG. 5Q immedi-
ately before the common signal A is generated, an ad-
dress for a first position of the display register 231 is
specified 1n synchronism with the timing signal J1g1.
The binary coded signal “0001” as the data “1°° which 1s
stored at this address in the display register 231, is sup-
plied to the input ends terminals A1 to A4 of the charac-
ter pattern generator 24. As a result, the data *0000” for
the first row of the character pattern of data *1” is
latched in the latch circuit 25. In the same manrer,
addresses for the second to twelfth positions of the
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display register 231 are sequentially selected at the tim-
ing of the timing signal J1¢1, and data of “.” to “1”
which are stored in the second to twelfth positions of
the display register 231 are sequentially supplied to the
input terminals A1 to A4 of the character pattern gener-

ator. The data for the first row of the character pattern

of the data *“.” to *“‘1”” 1s supplied to the latch circuit 25.
In this manner, the data which is stored in the latch

circuit 235 1s sequentially converted to serial data and is
supplied to the shift register 27 through the transfer
gates 261 to 266 which are sequentially rendered con-
ductive. In the same manner as described above, the
data for the first row of the character pattern of data *.”
to “1” which 1s stored in the latch circuit 25 is sequen-
tially converted to serial data and is supplied to the shift
register 27. When the data for the first row of each
character pattern of the display data of 12 characters
which is stored in the display register 231 is stored in the
shift register 27, the carry signal from the second
counter 33 is supplied to the 7-scale counter 34 and the
AND circuit 35. The timing signal ¢A is supplied from
the AND circuit 35 to the display buffer register 28.
The data which is stored in the shift register 27 is re-
tained in the display buffer register 28. The data which
1S retained in the display buffer register 28 is supplied to
the first electrode driving circuit 29. Further, the first
electrode driving circuit 29 supplies the first electrode
driving signal to the liquid crystal display section 30,
based on the data which is retained in the display buffer
register 28. In this case, dots in the row A are not dis-
played, as shown in FIG. 4B.

In the same manner, at timings of the common signals
B’ to G’ of FIGS. SR to 5W, data corresponding to the
first to twelfth positions of the display register 231 are
sequentially read out in synchronism with the timing
signal J1¢1. The data for each row among the second to
seventh rows of each character pattern is output from
the character pattern generator 24 and is written in the
display buffer register 28. As a result, the dots in the
rows B to G at the liquid crystal display section 30 are
displayed. Therefore, the data “1234567890.1” is dis-
played with the 3 X5 dot matrix pattern, accomplishing
the display of 12 characters.

In the above embodiment, the slide switch is used for
selecting the character patterns which are displayed at
the liquid crystal display device 30. However, an enter
key or a “set” key may be operated to select a desired
character pattern. For example, when a sequential key-
in operation of “0”, “1” and “SET” keys is performed,
the 5X7 dot matrix pattern may be selected. When a
sequential key-in operation of “0”, “2” and “SET” keys
Is performed, the 3X 5 dot matrix pattern may be se-
lected. Furthermore, in the manufacturing process,
instead of the slide switch, switches in which a short
circuit 1s formed with a contact of the PCB (printed
circuit board) or with an input terminal of the LSI 12
may be utilized for accomplishing the display at the
liquid crystal display section 390.

In the first embodiment as described above, the size
of the characters is changed by storing a plurality of
character patterns in the character pattern generator 24.
However, the mode of the character patterns is not
limited to this. For example, a converting means may be
incorporated to enlarge or reduce in scale a specific
character pattern. The character pattern generator need
not store a plurality of character patterns.

Further, in the above embodiment, the 5 X 7 dot ma-
trix pattern is converted to the 3 X 5 dot matrix pattern.
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However, the mode of conversion is not limited to this.
The number of dots may be varied as needed.

Also, in the above embodiment, the displayed charac-
ters are numbers, but the present invention may be ex-
tended to letters, symbols and figures. The present in-

vention is not limited to an electronic portable calcula-

tor, but may be extended to electronic translation equip-
ment and electronic memo equipment.

Furthermore, the display device may comprise
LEDs, fluorescent display tubes or ECDs instead of
hquid crystal display devices.

Another embodiment of the present invention will be
described with reference to FIGS. 8 to 12. FIG. 8
shows the overall arrangement of an electronic portable
calculator. Data which is entered at the key input sec-
tion 13 is supplied to the CPU 22. The data which is
entered at the key input section 13 or the data which is
operated within the CPU 22 based on the above data, is
supplied to a display register 111 of 12 character posi-
tions within the CPU 22 and to the display register 231
of 12 character positions within the display memory 23,
respectively. In each character position of the display
register 111, blanking codes are stored except for the
character positions in which display data is stored.
Therefore, the storage contents of the eighth position of
the display register 111 are supplied to an overflow
display digit detector 38. The storage contents of the
eighth position of the display register 111 are judged in
the overflow display digit detector 38 to determine
whether or not they are the blanking code. As a result,
when the storage contents of the eighth position of the
display register 111 are judged to be the blanking code,
the signal “0” is supplied to the mode switching section
21. The signal *“0 is output as the mode signal S from
the mode switching section 21 to each control section.
On the other hand, when the storage contents of the
etghth position of the display register 111 are judged to
be data other than the blanking code, the signal “1” is
supplied to the mode switching section 21. The mode
switching section 21 then supplies the signal “1” as the
mode signal S to each control section. Immediately
after the mode signal S is changed from the signal “1”” to
the signal “0” or from the signal “0” to the signal “1”,
the reset signal R is supplied to each counter to reset it.
The CPU 22 supplies the character address designation
signal and the read/write signal to the display register
231. The data of 4 bits which is stored in the position of
the display register 231 whose address is accessed by
the character address designation signal is input to the
input terminals A1 to A4 of the character pattern gener-
ator 24. The character pattern generator 24 comprises,
for example, a ROM (read-only memory) in which the
5 X7 and 3X 5 dot matrix patterns are stored. Part of the
contiguration of the ROM is described with reference
to FIGS. 11 and 12. The address designation signal is
input through the input terminals A1 to A8 of the char-
acter pattern generator 24 to access the data which is
stored in the specified address of the display register
231. The input terminal AS of the character pattern
generator 24 receives the mode signal S which is sup-
plied from the mode switching section 21. When the
signal “0” as the mode signal S is input to the character
pattern generator 24, the 5X7 dot matrix pattern is
selected. On the other hand, when the signal ““1”” as the
mode signal S is input to the character pattern generator
24, the 3X5 dot matrix pattern is selected. The data
which corresponds to one row of the dot matrix pattern
which 1s stored in the character pattern generator 24 is
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supplied to the latch circuit 25 of 6 bits through the
output terminals O1 to O6. The signal lines carrying
signals output from each bit of the latch circuit 25 are
connected to the shift register 27 through the transfer
gates 261 to 266. The shift register 27 comprises 48 bits,
and signal lines therefrom are connected to the display
buffer register 28. The data which 1s retained in the
display buffer register 28 1s supplied to the first elec-
trode driving circuit 29. Further, the first electrode
driving circuit 29 supplies the first electrode driving
signal to the hqud crystal display section 30. The sig-
nals from the lines *“J1” to “J6 of the first counter 31
are output as the gate control signal to the transfer gates
261 to 266. The mode signal S and the reset signal R are
output from the mode switching section 21 to the first
counter 31. When the first counter 31 receives the signal
“0” as the mode signal S, it operates as a 6-scale counter.
On the other hand, when the first counter 31 receives
the signal “1” as the mode signal S, it operates as a
4-scale of counter. The signals from the lines “J1” and
“J2” of the first counter 31 are input to the timing signal
generator 32. The carry signal from the first counter 31
is input to the second counter 33. The mode signal S and
the reset signal R from the mode switching section 21
are input to the second counter 33. When the second
counter 33 receives the signal “0” as the mode signal S,
the second counter 33 operates as an 8-scale counter. On
the other hand, when the second counter 33 receives
the signal “1”” as the mode signal S, the second counter
33 operates as a 12-scale counter. The carry signal
which 1s supplied from the second counter 33 is input to
the 7-scale counter 34. Further, the carry signal thereof
1s input to the AND circuit 35. The AND circuit 35 also
receives the logical product, that is, the timing signal
J1¢1. The timing signal ¢A which is output from the
AND circuit 35 1s supphed as the read-in timing signal
to the display buffer register 28 and the CPU 22. The
reset signal R from the mode switching section 21 1is
supplied to the 7-scale counter 34. The counter value of
the 7-scale counter 34 is supplied to the input terminals
A6 to A8 of the character pattern generator 24 and the
common signal generator 37 through three signal lines.
The common signals A to G which are supplied from
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ter pattern of *1” to ‘“4” is supplied from the character
pattern generator 24.

FI1G. 12 shows the storage condition of the ROM in
which the 3X 5 dot matrix pattern is stored. When the
signal “1” as the mode signal S 1s supplied to the input
terminal AS, the data for one row of the character pat-
tern stored 1n the area whose address 1s accessed by the
signals which are input from the input terminals A1 to
A4 and A6 to A8, 1s supplied from the output terminals
O1 to 06. In FIG. 12, when the binary coded signals
“0001” to ““0100” are input from the input terminals Al
to A4, the initial address is accessed in which the char-
acter pattern of data “1” to “4” is stored. When the
binary coded signals “000” to “110” are input from the
input terminals A6 to A8, the data for each row of the
character pattern of the data “1” to “4” is output.

The mode of operation of the electronic portable
calculator with the above arrangement will be de-
scribed. The data which is entered at the key input
section 13 or the data which is operated within the CPU
22 based on the above data, 1s stored in the display
register 111. When the display data within 8 characters
1s stored in the display register 111, the blanking code is
always stored in the eighth position of the display regis-
ter 111. Therefore, the signal “0” 1s supplied from the
overtlow display digit detector 38 to the mode switch-
ing section 21. The reset signal R is then supplied from
the mode switching section 21 to the first and second
counters 31 and 33 and the 7-scale counter 34, so that

the respective counters are reset. The signal “0” as the
mode signal S is respectively supplied to the CPU 22,

the character pattern generator 24, and the first and
second counters 31 and 33. Therefore, the CPU 22 1s
ready for operations of 8 characters. The data for one
row of the 5X7 dot matrix pattern is accessed by the
signals which are mput from the input terminals Al to
A8 of the character pattern generator 24. The first
counter 31 operates as a 6-scale counter and the signal
“1” 1s sequentially output from the lines “J1” to “J6”, as
shown in FIGS. 10C to 10H. The operation 1s now
described in which the data which 1s entered at the key
mnput section 13 or the data which is operated within the
CPU 22 based on the above data, is supplied as display
data 12345789 to the display register 231 and is dis-

~ the common signal generator 37 are supplied to the 45~played at the liquid crystal display section 30. At the

second electrode driving circuit 36. Drive signals are
sequentially supplied from the second electrode driving
circuit 36 to the rows “A” to “G” of the liquid crystal
display section 30. The timing signal generator 32 re-
spectively supplies the clock signals ¢1 and ¢2 to the
shift register 27 and the first counter 31, and the timing
signal J141 to the CPU 22.

FIGS. 11 and 12 show the storage condition of part of
the ROM which constitutes the character pattern gen-
erator 24. FIG. 11 shows the storage pattern of the
ROM in which the 5X7 dot matrix pattern is stored.
When the signal “0” as the mode signal is supplied to
the input terminals AS of the character pattern genera-
tor 24, the data which corresponds to one row of the
character pattern stored in the area whose address is
accessed by signals input from the input terminals Al to
A4 and A6 to A8, 1s supplied from the output terminals
O1 to 06. In FIG. 11, when the binary coded signals
“0001” to ““0100” are input from the input terminals Al
to A4, the start address 1s accessed in which the charac-
ter pattern of data *“1” to ““4” is stored. When the binary
coded signals “000” to “110” are input from the input
terminals A6 to A8, the data of each row of the charac-
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timing of the common signal A’ of FIG. 10Q immedi-
ately before the common signal A i1s output, the address
of the first position of the display register 231 i1s ac-
cessed in response to the timing signal J1¢1, so that data
“9” (““1001*) which is stored in this position is supplied
to the input terminals Al to A4 of the character pattern
generator 24. As a result, the binary coded data
“011100” of the character pattern of the first position of
the display register 231 in which the data “9” is stored,
1s supplied to the latch circuit 25. In the same manner,
the second to eighth addresses of the display register
231 are accessed at the timing of the timing signal J1¢1,
so that the data stored in the second to eighth positions
of the display register 231, that 1s, data “8” to “1”, are
sequentially supplied to the input terminals Al to A4 of
the character pattern generator 24. The data for the first
row of the character pattern which corresponds to the
data “9” to “1” 1s supplied from the character pattern
generator 24 and latched in the latch circuit 25. In this
manner, the data for the first row of the data 9’ which
1s stored 1n the latch circuit 25, 1s sequentially converted
to serial data and supplied to the shift register 27
through the transfer gates 261 to 266 which are sequen-
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tially rendered conductive. The data for the first row of
the character pattern of the data “8” to “1” which are
- stored 1n the latch circuit 25 is sequentially converted to
serial data and supplied to the shift register 27. The data
for the first row of each character pattern of the display
data of 8 characters is stored in the shift register 27, and
the carry signal from the second counter 33 is supplied
to the 7-scale counter 34 and the AND circuit 35. The
timing signal @A is supplied from the AND circuit 35 to
the display buffer register 28. The data which is stored
in the shift register 27 is retained in the display buffer
register 28. The data which is stored in the display
buffer register 28 is supplied to the first electrode driv-
ing circuit 29. Further, the first electrode driving circuit
29 supplies the first electrode driving signal to the liquid
crystal display section 30, based on the data which is
retained in the display buffer register 28. As a result, the
dots in the row “A” are displayed at the liquid crystal
display section 30. When the timing signal ¢pA is sup-
plied to the CPU 22, signals accessing the addresses of
the first to eighth positions of the display register 231
are supplied. In the same manner, at the timing of the
common signal B’ of FIG. 10R, data for the second
position of each character pattern of the display data
which is stored in the display register 231 is stored in the
shift register 27, so that the dots in the row “B” are
displayed as shown in FIG. 9A. At the timings of the
common signals C’ to G’ immediately before the com-
mon signals C to G are output, every time the timing
signal ¢A is supplied to the CPU 22, data for the third
to seventh rows of each character pattern of the display
data which 1s stored in the display register 231 is stored
in the shift register 27, so that the display data
12345789 of 8 characters is displayed as shown in
FIG. 9A.

When the data which is entered at the key input sec-
tion 13 or the operated result within the CPU 22 based
on the input data, is 9 or more characters and is written
in the display register 111 within the CPU 22, the signal
“1” from the overflow display digit detector 38 is out-
put to the mode switching section 21. As a result, the
reset signal R is supplied from the overflow display
digit detector 38 to the first and second counters 31 and
33 and the 7-scale counter 34, so that the respective
counters are reset. The signal *“1”” as the mode signal S
1s supplied from the mode switching section 21 to the
CPU 22, the character pattern generator 24, and the
first and second counters 31 and 33. Therefore, the CPU
22 1s ready for operations of 12 characters. When signals
are input from the input terminals A1 to A8 of the char-
acter pattern generator 24, data for one row of the 3 X5
- dot matrix pattern is accessed. The first counter 31
operates as a 4-scale counter and sequentially supplies
the signal “1” from the lines “J1” to “J4 of the first
counter 31. The signal “0” is always supplied from the
lines “J5” and “J6” of the first counter 31. An operation
1s now described in which data which is entered at the
key mput section 13 or data which is operated within
the CPU 22, based on the input data described above, is
input as display data comprising 12 characters, that is,
“1234567890.1” to the display register 231 and is dis-
played at the liquid crystal display section 30. At the
timing of the timing signal J1d1, the address of the first
position of the display register 231 is accessed, so that
the data “1” (*0001”) which is stored therein is supplied
from the input terminals Al to A4 of the character
pattern generator 24. As a result, the binary coded data
“0000” for the first row of the character pattern of the
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character data 1’ is latched in the latch circuit 25. In
the same manner, the addresses of the display register
231 for the second to twelfth rows of the character
pattern of the data are accessed at the timing of the
timing signal J1¢1, and the data “.” to “1” which are
stored in the second to twelfth positions of the display
register 231 are sequentially supplied to the input termi-
nals A1 to A4 of the character pattern generator 24.
The data for the first row of the character pattern of the
data “.” to “1” 1s latched in the latch circuit 25. In this
manner, the data for the first row of the character pat-
tern which 1s stored in the latch circuit 25, is sequen-
tially converted to serial data and supplied to the shift
register 27 through the transfer gates 261 to 266 which
are sequentially rendered conductive. The data for the
first row of each character pattern of the display data of
12 characters which is stored in the display register 231,
1s stored 1n the shift register 27, and the carry signal
from the second counter 33 is supplied to the 7-scale
counter 34 and the AND circuit 35. The timing signal
®A is supplied from the AND circuit 35 to the display
buffer register 28. The data which is stored in the shift
register 27 is retained in the display buffer register 28.
The data which 1s retained in the display buffer register
28 is supplied to the first electrode driving circuit 29.
The first electrode driving circuit 29 supplies the first
electrode driving signal to the liquid crystal display
section 30, based on the data which is retained in the
display buffer register 28. In this case, the dots in the
row “A” are not displayed, as shown in FIG. 9B. When
the timing signal ¢A is supplied to the CPU 22 at the
timing of the common signal B’ of FIG. 10R, signals for
specifying the addresses of the first to twelfth positions
of the display register 231 are output. In the same man-
ner as described above, at the timing of the common
signal B’, the data of the second row of the character
pattern of the display data which is stored in the display
register 231 is stored in the shift register 27, the dots in
the row “B” are displayed as shown in FIG. 9B. At the
timings of the common signals C' to G’, every time the
timing signal ¢ A is sequentially supplied to the CPU 22,
data for the third to seventh rows of each character
pattern of the display data which is stored in the display
register 231 1s stored in the shift register 27, so that the
display data *“1234567890.1” of 12 characters is dis-
played as shown in FIG. 9B.

In the second embodiment as described above, the
size of the characters is changed by storing a plurality of
character patterns in the character pattern generator 24.
However, the mode of the character pattern is not lim-
ited to this. For example, a specific character pattern
may be enlarged or reduced. In this manner, a plurality
of character patterns need not be used.

Further, in the above embodiment, the 5% 7 dot ma-
trix pattern is converted to the 3 X 5 dot matrix pattern.
However, the conversion is not limited to this mode.
The number of dots may be varied as needed. Further,
in the above embodiment, the displayed characters are
numbers, but may be extended to include letters, sym-
bols and figures.

The present invention is not limited to an electronic
portable calculator, but may be extended to electronic.
translation equipment and electronic memo equipment
which have a dot matrix display section. Further, the
display device may comprise LEDs, fluorescent display
tubes or ECDs instead of liquid crystal display devices.

Still another embodiment of the present invention
will be described with reference with FIGS. 13 to 18 in




13
which the exponent display in an exponent operation
exceeds the predetermined number of characters at the
display section. As shown in FIG. 13, the data which is
entered at the key input section 13 is supplied to the
CPU 22. The CPU 22 comprises a significant figure data
register 22a and an exponent data register 225. The
exponent data register 220 stores exponent data when

the number of characters to be displayed for the signifi-
cant figure data exceeds the capacity of the number of
characters at the display section, or when the exponent
data 1s input with a special key (EXP key). When the
exponent data is input to the exponent data register 225,
an exponent data detector 39 detects this and a detect-
ing signal is output from the exponent data detector 39
to the mode switching section 21. In response to the
detection signal from the exponent data detector 39, the
mode switching section 21 supplies the reset signal R
and the mode signal S. The mode signal S is supphied to
the CPU 22. The significant figure data and the expo-
nent data which are stored in the significant figure data
register 22a and the exponent data register 226 are sup-
plied to the display register 231 of 12 positions. In this
case, the CPU 22 supplies the read/write signal and a
signal which specifies the character address of the dis-
play register 231 to the display memory 23. When expo-
nent data is not stored in the exponent data register 225,
the signal “0” as the mode signal S is supplied to the
CPU 22 from the mode switching section 21. The signif-
icant figure data within the 8 characters which is stored
in the significant figure data register 22 is subjected to
8-character control by the CPU 22, so that the CPU 22
accesses an address of the display register 231 in which
the significant figure data within 8 characters is stored,
and the data 1s supplied to the display register 231 and
stored therein. On the other hand, when the number of
characters for the significant figure data exceeds the
number of characters to be displayed at the. display
section, or when exponent data is input with the special
key (EXP key) to the exponent data register 225, the
signal “1” 1s supphed from the mode switching section
21 to the CPU 22. Therefore, the control mode of the
CPU 22 is changed from the 8-character control mode
to the 12-character control mode. The character ad-
dress designation signal which is to be supplied from the
CPU 22 to the display memory 23 is changed, and the
exponent data which 1s stored in the exponent data
register 225 1s stored in the Oth and first positions of the

display register 231. The blanking code which is stored
in the second and third positions of the display register
231 and the significant figure data which is stored in the
significant figure data register 224, are stored in the
fourth to eleventh positions of the display register 231.
The signal lines of the display memory 23 are connected
to the input terminals A1 to A4 of the character pattern
- generator 24. The display data which 1s stored in each
position of the display register 231 is input to the char-
acter pattern generator 24. Part of the configuration of
the character pattern generator 24 will be described
with reference to FIGS. 17 and 18 later on. The charac-
ter pattern generator 24 comprises, for example, a ROM
(read-only memory). Data for one row of the character
pattern which 1s stored in the area whose address is
accessed by signals which are input through the input
terminals Al to AS, is output from the output terminals
01 to O6. The mode signal S which i1s output from the
mode switching section 21 1s input to the input terminal
AS of the character pattern generator 24. When the
signal “0” as the mode signal S i1s input, the character
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pattern of the 5X7 dot matrix pattern is supphed from
the character pattern generator 24. On the other hand,
when the signal *“1” as the mode signal S is input, the
character pattern of the 3 X5 dot matrix pattern is sup-
plied from the character pattern generator 24. The data
for one row of the character pattern which is output
from the output terminals O1 to O6 of the character
pattern generator 24 is latched in the latch circuit 25.
The data for one row of the character pattern which is
latched in the latch circuit 25 is sequentially converted
to serial data and is stored in the shift register 27
through the transfer gates 261 to 266 which are ren-
dered conductive when the signal *“1” is input therein.
The data which is stored in the shift register 27 is re-
tained 1n the display buffer register 28 at the timing of
the signal @A. The data which is retained in the display
buffer register 28 is supplied to the first electrode driv-
ing circuit 29. The first electrode driving circuit 29
supplies the first electrode driving signal to the liquid
crystal display section 30 in response to the data which
1s retained in the display buffer register 28. The signals
from the lines “J1” to “J6” of the first counter 31 are
input to the transfer gates 261 to 266. The reset signal R
and the mode signal S are input to the first counter 31
from the mode switching section 21. When the signal
“0” 1s Iinput as the mode signal S to the first counter 31,
the first counter 31 operates as a 6-scale counter. On the
other hand, when the signal “1” is input as the mode
signal S to the first counter 31, the first counter 31 oper-
ates as a 4-scale counter. Further, the carry signal
which 1s output from the first counter is input to the
second counter 33. Then the second counter 33 receives
the reset signal R and the mode signal S from the mode
switching section 21. When the second counter 33 re-
cetves the signal “0” as the mode signal, the second
counter 33 operates as an 8-scale counter. On the other
hand, when the second counter 33 receives the signal
“1” as the mode signal S, the second counter 33 oper-
ates as a l2-scale counter. Further, the carry signal
which is output from the second counter 33 is supplied
to the AND circuit 35. The logical product J1é1 of the
carry signal and the timing signal 1s supplied to the
AND circuit 35. The output signal from the AND cir-
cuit 35 is supplied as the timing signal ¢ A to the CPU 22
and the display-buffer register 28. The signals which are
output from the three output lines the 7-scale of counter
34 are input to the common signal generator 37. The
common signal generator 37 supplies the common sig-
nals A to G to the second electrode driving circuit 36
which in turn supplies the second electrode driving
signal to the rows “A” to “G” in response to the signals
output from the 7-scale counter 34. The relations among
the common signals A’ to G', which are generated 1m-
mediately before the common signals A to G are gener-
ated by the common signal generator 37, and the timing
signal ¢A which 1s output from the AND circuit 35, are
shown in FIGS. SP to SW. The second electrode driv-
ing circuit 36 sequentially supplies the second electrode
signal to drive the rows “A” to “G” of the liquid crystal
display section 30 in response to the common signals A
to G which are input to the second electrode driving
circuit 36.

FIGS. 17 and 18 show part of the configuration of the
character pattern generator 24. FIG. 17 shows the stor-
age condition in which the character pattern of the 5 X7
dot matrix is stored. When the signal ‘““0” as the mode
signals S is supplied to the input terminal AS of the
character pattern generator 24, the character pattern of
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the 5 X7 dot matrix is output from the character pattern
generator 24. FIG. 18 shows the storage condition in
which the character pattern of the 3 X5 dot matrix is
stored. When the signal “1” as the mode signal S is
supplied to the input terminal AS of the character pat-
tern generator 24, the character pattern of the 3 X 5 dot
matrix 1s output from the character pattern generator
24. The signal from the line “J1” of the first counter 31
1s input to the timing signal generator 32. The timing
signal generator 32 supplies the clock signals ¢1 and ¢2
and the timing signal J1¢1 to each control section.
The mode of operation of the electronic portable
calculator with the above arrangement will now be
described. The data which is entered at the key input
section 13 or the data which is operated within the CPU
22 based on the input data, is sequentially supplied to
the significant figure data register 22q, in the same man-
ner as described in the first and second embodiments.
When the data which is stored in the significant figure
data register 22a comprises 8 characters or less, the data
which is stored in a predetermined position of the regis-
ter whose address is accessed is sequentially stored in
the display register 231. In this case, since exponent data
1Is not written in the exponent data register 225, the
detection signal from the exponent data detector 39 is
not output to the mode switching section 21. As a result,
the signal “0” as the mode signal S is output from the
mode switching section 21. Assume that data compris-
ing 8 characters, that is, data “12345678”, is stored in
the significant figure data register 22a¢. This data com-
prising 8 characters is stored in the fourth to eleventh
positions of the display register 231, as shown in FIG.
15A. At the timing of the common signal A’ of FIG.
16Q), the character address of the display data which is
stored in the display register 231 at the timing of the
timing signal J1¢1 is accessed. The binary coded signal
“1000” which corresponds to the character data “8”
which is stored in the fourth position of the display
register 231, is input to the character pattern generator
24. The data for the first row of the character pattern of
the 5X 7 dot matrix, which corresponds to the character
data 8" which is stored in the character pattern genera-
tor 24, 1s latched in the latch circuit 25. In this case, the
dot signal “01110” which indicates the presence or
absence of the dots which constitute the character pat-
tern 1s latched in the latch circuit 25. The data which is
retained in the latch circuit 25 is sequentially stored in
the shift register 27 through the transfer gates 261 to 266
which are sequentialy rendered conductive. In the same
manner, at the timing of the timing signal J1$1, the
display data which is stored after the fifth position of
the display register 231 is sequentially supplied to the
character pattern generator 24. At the timing of the
signal @A, the data for one row of the character pattern
which corresponds to the display data which is stored in
the fourth to eleventh positions of the display register
231 and which 1s, in turn, stored in the shift register 27
1s retained in the display buffer register 28. The dots in
the row “A” are displayed at the liquid crystal display
section 30, as shown in FIG. 14A. Further, at the timing
of the common signal B’ of FIG. 16R, the address of the
fourth position of the display register 231 is accessed at
the timing of the signal A, so that the data for the
second row of the character pattern which corresponds
to the character data “8” to *““1” is supplied to the shift
register 27. The dots in the row “B” are displayed at the
liquid crystal display section 30, as shown in FIG. 14A.
In the same manner, at the timing of the common signal
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C’, the address of the fourth position of the display
register 231 1s accessed by the CPU 22. At the timing of
the timing signal J1¢1, the display data which is stored
at each position of the display register 231 1s supplied to
the character pattern generator 24. In the same manner
as described above, the data after the third row of the
character pattern which corresponds to the display data
which 1s stored in the fourth to eleventh positions of the
display register 231 is supplied to the shift register 27.
The dots after the row “C” are displayed at the liquid
crystal display section 30, as shown in FIG. 14A. In the
same manner, the dots in rows “D” to “G” are dis-
played.

When the data which is entered at the key input sec-
tion 13 or the data which is operated within the CPU 22
based on the input data as described above exceeds 8
characters, or when exponent data is input with the
special key (EXP key), significant figure data is stored
in the significant figure data register 22¢ and exponent
data is stored in the exponent data register 225. There-
fore, the detection signal from the exponent data detec-
tor 39 1s supplied to the mode switching section 21. As
a result, the reset signal R is supplied from the mode
switching section 21 to the first and second counters 31
and 33 and the 7-scale counter 34, so that the respective
counters are reset. The signal “1” as the mode signal S
1s supplied from the mode switching section 21 to each
control section. Assume that significant figure data
comprising 8 characters, that is, data *“12345678”, is
stored In the significant figure data register 22q, and
exponent data comprising 2 characters, ‘“03”, is stored
in the exponent data register 22b. The exponent data
and the significant figure data are stored in the display
register 231 whose address is accessed by the CPU 22,
as shown 1n FIG. 15B. At the timing of the common
signal A’ of FIG. 16Q), the character address of the data
stored 1n the display register 231 is accessed by the CPU
22 at the timing of the timing signal J1¢1. The binary
coded signal “0011” corresponding to the character
data “3” which is stored in the Oth position of the dis-
play register 231 is transmitted to the character pattern
generator 24. The data for the first row of the character
pattern of the 3X5 dot matrix, which corresponds to
the character data *““3” which is stored in the character
pattern generator 24, i1s latched in the latch circuit 25.
The data latched in the latch circuit 25 is supplied to the
shift register 27 through the transfer gates 261 to 266
which are sequentially rendered conductive. In the
same manner, at the timing of the timing signal J11,
the display data which is stored after the second posi-
tion of the display register 231 is supplied to the charac-
ter pattern generator 24. At the timing of the signal ¢ A,
the data for one row of the character pattern for the
display data which is stored in the Oth to eleventh posi-
tions of the display register 231, is retained in the dis-
play buffer register 28. In this case, since the all “0” data
is stored in the display buffer register 28, the dots in the
row “A” are not displayed at the liquid crystal display
section 30, as shown in FIG. 14B. At the timing of the
signal B’ shown in FIG. 16R, the addresses of the Oth

‘and subsequent positions of the display register 231 are

accessed, and the display data stored therein is supplied
to the character pattern generator 24. Further, at the
timing of the timing signal J1¢1, the data for the second
row of the character pattern of the 3X5 dot matrix
which corresponds to the display data stored in each
position of the display register 231 is supplied to the
shift register 27. At the timing of the clock signal &1,
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the data which is stored in the shift register 27 is re-
tained in the display buffer register 28. Therefore, the
dots 1n the row “B” are displayed at the liquid crystal
display section 30, as shown in FIG. 14B. In the same
manner as described above, at the timing of the clock
signal ¢1, the address of the Oth position of the display
register 231 1s accessed by the CPU 22. At the timing of
the timing signal J141, the display data which is stored
in each position of the display register 231 1s supplied to
the character pattern generator 24. In the same manner,
the data after the third row of the character pattern,
- which corresponds to the display data which is stored in
the Oth to eleventh positions of the display register 231,
is supplied to the shift register 27. The dots in the rows
“C” to “G” are displayed at the liquid crystal display
section 30, as shown in FIG. 14B.

In the third embodiment as described above, the 5 X7
dot matrix pattern 1s converted to the 3 X35 dot matrix
pattern. However, the conversion is not limited to this
mode. The number of dots may be varied as needed.
Further, the display device may comprise LEDs, fluo-
rescent display tubes, or ECDs instead of liquid crystal
display devices.

In the above embodiment, the size of the characters is
changed by storing a plurality of character patterns m
the character pattern generator 24. However, the mode
of the character patterns 1s not limited to this. For exam-
ple, a specific character pattern may be enlarged or
reduced. In this manner, a plurality of character pat-
terns need not be used.

Furthermore, the present invention is not limited to
the particular embodiments as described above. Various
changes and modifications may be made within the
spirit and scope of the present invention.

What 1s claimed 1s:

1. Electronic equipment comprising:

memory means for storing input data to be displayed;

character pattern signal generating means including

first and second sets of character patterns and cou-
pled to said memory means, for generating a se-
lected one of first and second character pattern
signals each corresponding to the mmput data to be
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signal;

display means including a display section in which a
plurality of dot display elements are aligned in a
matrix form, for displaying the data which is stored
in said memory means in response to the selected
character pattern signal from said character pattern
signal generating means;

mode signal generating means for generating differ-
ent first and second mode signals in response to a
detected display mode of the data to be displayed
by said display means; and
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display control means including selecting means for
selecting one of said first and said second character
patterns 1n response to said detected display mode,
for displaying the data which is stored in said mem-
ory means in n characters in response to the first
mode signal which 1s generated by said mode signal
generating means, and for displaying the data
which is stored in said memory means in m charac-
ters (n <m) in response to the second mode signal.

2. Electronic equipment according to claim 1,
wherein said mode signal generating means includes a
changeover switch which has first and second contacts
for providing the first and the second mode signals,
wherein corresponding first and second display modes
can be switched by an external operation.

3. Electronic equipment according to claim 1, further
comprising operation means coupled to said mode sig-
nal generating means, said mode signal generating
means having overflow detecting means for detecting
whether or not data characters entered from outside, or
operated results within said operation means based on
data characters entered from outside, exceed the capac-
ity of said memory means, said mode signal generating
means being set 1n a first display mode to generate said
first mode signal when said overflow detecting means
does not detect an overfiow condition, and said mode
signal generating means being set in a second display
mode to generate said second mode signal when the said
overflow detecting means detects the overflow condi-
tion.

4. Electronic equipment according to claim 1, further
comprising operatton means for storing data characters
entered from outside, or operation results calculated
within said operation means based on data characters
entered from outside, in significant figure parts and
exponent parts, when the data characters entered from
outside or the operation results calculated within said
operation means based on the data characters entered
from outside exceed the number of characters to be
displayed at said display means; and mode signal
switching means coupled to said operation means and
including detecting means for detecting whether or not
the display data has the exponent part, said mode signal
switching means being operative to cause display of n
characters in a first display mode by generating said first
mode signal when said detecting means detects that the
display data does not have the exponent part, and to
cause display of m characters (n<m) comprising the
significant figure parts and exponent parts in a second
display mode by generating said second mode signal
when said detecting means detects that the display data
has the exponent part.

5. Electronic equipment according to claim 1,
wherein said display means 1s a liquid crystal display

device comprising dot matrix display elements.
* ok %k ok ok
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